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DETAILED ACTION 
Amendment 

1 . Acknowledgment is made of applicant's Amendment, filed 05 July 2005. The changes 
and remarks disclosed therein have been considered. 

No claims have been cancelled or added by the Amendment. Therefore, claims 1-32 are 
pending in the application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 5, 8, 9, 12-20, 29 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stevens (U.S. Pat. No. 5,465,065). 

Stevens, for example in Fig. 4, discloses a circuit and a related method for determining 
the propagation delay of an integrated circuit, comprising: a first rank of logic memory elements 
(D flip-flops 94A-94E), each logic memory element having a data input (D input), a data output 
(inherent in D flip-flops), and a clock input (C input), the clock inputs being coupled together 
and configured to be driven by a clock signal (applied at 68 and 96); a plurality of delay units 
(82, 84, 86, 88 and 90) coupled in series, each delay unit having an input and an output, the 
output of each delay unit configured to drive the data input of one of the logic memory elements 
(for example, the output of 82 driving 94A); wherein each of the plurality of delay units exhibit 
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the same amount of delay (or in a linear fashion, as implied in column 4, lines 15-25); further 
comprising a preliminary delay unit (for example, 70, 72, 74, 76, 78 and 80). 

However, Stevens does not disclose a logic inverter having an input configured to be 
driven by the clock signal, the inverter having an output configured to drive the input of the first 
delay unit of the plurality of delay units; that the preliminary delay unit is positioned either 
before or after the inverter; and that each delay unit comprises a plurality of logic inverters 
coupled in series. 

Since Stevens discloses negative-edge-triggered flip-flops (94A-94E in Fig. 4), and since 
positive-edge-triggered flip-flops were common and well-known in the art as an equivalent 
means for capturing and storing data, it would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to modify the circuit of Stevens by substituting 
the negative-edge-triggered flip-flops with positive-edge-triggered flip-flops as an equivalent 
alternative and including a logic inverter either before or after the preliminary delay unit to 
essentially obtain the same function and result. Such modification to a logic circuit using an 
inverted logic configuration to essentially obtain a same effect and result was common and 
common and well known in the art and would have been within the ordinary skill in the art. 
Further, use of logic inverters in series for a delay unit was common and well known in the art. 

4. Claims 6, 7, 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stevens (U.S. Pat. No. 5,465,065) in view of Horowitz et al. ("The Art of Electronics", 
Cambridge University Press, 1980, pages 343-344). 
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Stevens discloses a circuit as recited in claims 1 and 19, with the exception of a second 
rank of logic memory elements, each logic memory element of the second rank having a data 
input, a data output, and a clock input, the clock inputs being coupled together and configured to 
be driven by the clock signal, the data input of each logic memory element of the second rank 
configured to be driven by the data output of one of the logic memory elements of the first rank, 
wherein each logic memory element of the second rank comprises a D flip-flop. 

Horowitz, for example in Fig. 8.45A on page 344, discloses a second D flip-flop logic 
memory element (the slave flip-flop on the right side of the dashed line) having a data input (an 
input M at 5), a data output (Q), and a clock input (connected to 5 and 6) driven by a clock signal 
(CLK), the data input of the second logic memory element configured to be driven by the data 
output (the output M from 3) of a first D flip-flop logic memory element (the master flip-flop on 
the left side of the dashed line). 

Since the master-slave flip-flop configuration was common and well known in the art 
(see for example Horowitz, page 343, column 2, the middle paragraph), it would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to couple 
a second rank of D flip-flops in the circuit of Stevens, one for each of the first rank of D flip- 
flops, in a master-slave configuration as in Horowitz, for the purpose of reliably and stably 
capturing and storing the propagation data. 

5. Claims 4, 1 1, 24-28 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stevens (U.S. Pat. No. 5,465,065) in view of Miura (U.S. Pat. No. 6,756,833). 
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Stevens discloses a circuit and a related method as recited in claims 1, 12 and 29, with the 
exception of a multiplexer having data inputs, selector inputs, and a data output; a second 
plurality of delay units coupled in series, each delay unit of the second plurality of delay units 
having an input and an output, the output of each delay unit of the second plurality of delay units 
configured to drive one of the inputs of the multiplexer; and a microprocessor configured to read 
the data output of each of the logical memory elements and to select one of the data inputs of the 
multiplexer via the selector inputs for gating to the output of the multiplexer (i.e., a means for 
tuning the speed of a critical signal based on the stored logical state for each of the delayed 
inverted clock signals); wherein each delay unit of the second plurality of delay units comprises 
a plurality of logic inverters coupled in series. 

Miura, for example in Fig. 3, discloses a multiplexer (15), a second plurality of delay 
units in series (12), each comprising a plurality of logic inverters in series (see column 3, lines 
53-57), and a microprocessor (21), for tuning the speed of a critical signal (INPUT SIGNAL A). 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to incorporate the circuit of Stevens in a system such as that of Miura, 
such that the propagation delay information stored in the logic memory elements of Stevens 
would be accessed by the CPU to select one of the delayed signals (as in Miura), for the purpose 
of efficiently and accurately adjusting the signal delays under various ambient conditions, such 
as changes in the operating temperature, the power supply voltage, etc. (see for example 
Stevens, column 2, lines 22-34, and Miura, column 1, lines 35-42). 
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6. Claims 23 and 3 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stevens 
(U.S. Pat. No. 5,465,065) in view of Baumann (U.S. Pat. No. 5,744,992). 

Stevens discloses a circuit and a related method as recited in claims 12 and 29, with the 
exception of a means for forcing the stored logical state of each of the delayed inverted clock 
signals to collectively display a single logical transition indicating the propagation delay of the 
integrated circuit. 

Baumann, for example in Fig. 1, discloses a means for forcing a stored logical state (in 
flip-flops 13 1-146) of each of the delayed clock signals (at the outputs of 1 1 1-126) to 
collectively display (as outputs 171-185) a single logical transition indicating the propagation 
delay (i.e., detecting only the leading edge of the propagated signal, via 151-165; see also 
column 4, lines 4-17). 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to incorporate Baumann' s means for displaying a single logical transition 
indicating the propagation delay, for the purpose of accurately determining the propagation delay 
in a slow signal path (wherein multiple transition edges may occur). 

Allowable Subject Matter 

7. Claim 10 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
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The record of the prosecution as a whole makes clear the reasons for the indication of 
allowable subject matter. 



Response to Arguments 
8. Applicant's arguments filed 05 July 2005 have been fully considered but they are not 
persuasive. 

Regarding claim 1 , Applicant argues, starting at the bottom of page 1 1 5 that "there is no 
suggestion or motivation in the Stevens reference to make the proposed substitutions. First, there 
is nothing in the Stevens reference that suggests the use of an inverter circuit and propagation of 
a delay circuit using an inverted clock signal and positive-edge-triggered flip-flops. Second, the 
Stevens circuit is specifically designed using negative-edge-triggered flip-flops. The addition of 
the inverter and inverted clock signals would add elements to the Stevens circuit, thereby going 
against motivation for such a substitution. Accordingly, per In re Dance, supra, because the prior 
art is absent of any suggestion, teaching, or motivation to make the Examiner's proposed 
substitution in Stevens' circuit to reach the Applicant's invention, a rejection under 35 U.S.C. § 
103(a) is improper." 

Applicant further argues on page 12 that "the Examiner's proposed addition of a 
preliminary inverter circuit and substitution of positive-edge-triggered flip-flops for Steven's 
negative-edge-triggered flip-flops would add substantial redesign of Steven's circuit. Not only 
would it require the addition of the inverter circuit to provide an inverted input signal to the flip- 
flops, and the substitution of negative-edge-triggered flip-flops for Steven's negative-edge- 
triggered flip-flops, but it would require additional non-trivial changes to the implementation of 
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the stages of the delay line shown in Stevens' FIG. 5 and in the operation of the preferred mode 
of the circuit within a serial data receiver as shown in Stevens' FIG. 7. Per In re Ratti, supra, an 
obviousness rejection is therefore not appropriate since substantial reconstruction or redesign of 
the Stevens reference is necessary to arrive at the invention." 

Similar arguments are presented for claims 12 and 29, starting at the bottom of page 12. 

In response, it is noted that, although Stevens does not suggest or disclose a motivation 
for the proposed substitution, the equivalence of positive logic and negative logic (or, inverted 
logic) in integrated circuits and the substitution of one with the other (including, as necessary, 
the trigger logic of flip flops) were common and well known in the art (see, for example, U.S. 
Pat. No. 3,601,537, column 3, lines 51-61; U.S. Pat. No. 3,739,160, column 16, lines 41-47; 
U.S. Pat. No. 3,997,740, column 4, lines 22-38; U.S. Pat. No. 4,177,388, column 5, lines 52-65; 
U.S. Pat. No. 4,251,805, column 6, lines 1-14; U.S. Pat. No. 5,087,828, column 1, lines 37-42). 

Therefore, upon discovering the Stevens reference, one of ordinary skill in the art would 
be motivated to invert the logic of Stevens' circuit of Fig. 4, for applications requiring an 
inverted logic, by inverting the calibration clock signal with an inverter and substituting the 
negative-edge-triggered flip flops of Stevens with positive-edge-triggered flip flops, such that a 
negative (or inverted) calibration clock would be used instead of Stevens' positive calibration 
clock. Such logic changes would be within the ordinary skill in the art, and would not be a 
substantial reconstruction or redesign. 



Conclusion 
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9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jung (John) Hur whose telephone number is (571) 272-1870. 
The examiner can normally be reached on M-F 6:30 AM - 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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